INTRODUCTION

54
Biodiversity loss as a result of species extinctions is potentially one of the most serious 55 environmental problems we face, and estimates of its rate and magnitude are needed for (http://www.ipbes.net/) are committed to report past, present, and future trends of biodiversity.
60
Given the importance of assessing extinction rates, it is striking that there are major unresolved 61 issues related to its spatial scaling and metrics. biogeography (Wu & Vankat, 1995) and metapopulation biology (Hanski, 1991) , where they are 66 termed per-species extinction rate or per-species extinction probability. All these metrics are 67 independent on absolute number of species ( ), which makes them comparable across epochs, 68 regions, and taxa.
69
However, apart from the per-species rates, absolute counts of extinction events per unit of 70 time (hereafter ) should also be of major interest, since they affect species richness -a 71 quantity that is at the core of basic biodiversity science (Gaston, 2000) and which has been 
78
The role of spatial scale is a fundamental, but often overlooked, aspect of understanding species-area curves of (Scheiner, 2003) .
137
To avoid confusion, we note that our treatment of spatial scaling of extinction rates is and over different spatial grains and extents.
151
Scaling of per-species extinction probability PX
152
Here we show that, theoretically, the relationship between and should mostly be negative,
153
with some exceptions.
154
Island systems. -There is a general expectation that per-species probability of extinction environmental stochasticity (Lande, 1993) , and population size is proportional to area of habitat 166 patch or island.
167
Neutral models. -The mentioned hyperbolically decreasing PxAR has also been described with 10, 100, 1,000 and 10,000 individuals, which we converted to area [ha] assuming the density 177 of 24,341 individuals per 50 ha (Hubbell, 2001 ). We initialized the local community with a single 178 species, discarded the first 1,000 simulation steps as burn-in, and looked at after 5 generations 179 and also after 50 generations (Fig. 2 ).
180
We found that decreased with area of the local community after 50 generations, but 
Where is number of species in species pool, is per-species probability of 207 immigration, and is per-species probability of extinction (Wu & Vankat, 1995 (Fig. 3b) .
233
In the second line of reasoning, we can assume that mean species richness at each grain 234 follows the species-area relationship (SAR), for example a power law (Fig. 5a) . We then invoke a 235 one-time ad-hoc stress event during which each species at each location either goes extinct or 236 survives. We assume that, on average, the per-species extinction probability ( ) monotonically 237 decreases with , but that monotonic decreases can have various forms (Fig. 5b) . In such system, observing monotonically decreasing NxAR over limited extents of (Fig. 5c ). 
290
In the BCI forest plot, we overlaid the entire plot area with rectangular grids of increasing 
295
Results
296
In the five empirical datasets, decreases with area of observation window (Figs. 6a, c NxAR of the European plants (Fig. 6f) , with clear upward-acceleration at large areas.
303
A decreasing NxAR is found in Czech birds (Fig. 7b) 
322
In contrast with the BCI plot, it is unreasonable to assume equilibrium or neutral dynamics We are grateful to A. Berger and C. Meyer for helpful comments. The BCI forest dynamics research 
